Aging alters the entraining effects of an activity-inducing stimulus on the circadian clock.
In young hamsters, a single injection of the short-acting benzodiazepine, triazolam, can induce permanent phase shifts in the circadian clock, while repeated injections of triazolam entrain the circadian clock to the period of the injections. Triazolam appears to act on the circadian clock by inducing an acute increase in the activity of the animals, which in turn phase-shifts the circadian clock. Surprisingly, single injections of benzodiazepines do not phase-shift the activity rhythm of old hamsters, despite the fact that such treatment induces similar acute changes in the activity state of young and old animals. We compared the entraining effects of repeated injections of triazolam on the circadian clock of young and old hamsters; while six out of seven young hamsters were entrained to the triazolam injections, only one out of seven old animals was entrained by this treatment. Three of the remaining six old hamsters showed a lengthening of the activity rhythm, while no consistent effect on the period of the activity rhythm was observed in the remaining three old animals. These results indicate that the circadian system of old hamsters becomes selectively unresponsive to synchronizing signals mediated by the activity-rest state, and suggest that aging is associated with a weakened coupling between the activity-rest cycle and the circadian clock.